TLR8-driven IL-12-dependent reciprocal and synergistic activation of NK cells and monocytes by immunostimulatory RNA.
Immunostimulatory RNA (isRNA) depending on sequence and structure can function as a ligand for Toll-like receptor (TLR) 7 and TLR8. Here we show that isRNA induces high levels of bioactive interleukin-12 in purified human monocytes, whereas purified natural killer (NK) cells did not respond. However, in a coculture of monocytes and NK cells, isRNA dramatically increased NK cell function. Activation of monocytes and NK cells was bidirectional, as monocytes in the presence of NK cells produced higher levels of bioactive interleukin-12. As a result of the monocyte-NK cell interaction in peripheral blood mononuclear cells isRNA induced high levels of interferon (IFN)-gamma in NK cells and strong NK cell-mediated cytotoxic activity. Induction of simultaneous IFN-gamma production and lytic activity by isRNA in NK cells was higher as compared with other established nucleic acid or small molecule TLR ligands. Our studies demonstrate that monocytes play a pivotal role in the orchestration of a strong NK cell response. With early NK cell-dependent IFN-gamma production being critical for the development of antigen-specific cytotoxic T lymphocyte responses, newly developed isRNA-based TLR8 ligands join the list of promising oligonucleotides for immunotherapy of viral infection and cancer.